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DESCRIPTION OF TECHNICAL DOMAIN 

[00011 The invention concerns an adapter device for use in association with a projectile 
with deployable fins, such as a missile, to allow such a projectile to be fired firom a launching 
tube of small diameter, such as a mortar or cannon tube. 

[0002] Tbe invention especially enables projectiles guided by optical fibres, or the like, to 
be fired from a launchmg tube of standard dimensions, without having to modify the latter. 



PRIOR ART 

[0003] As evident especially from the document US- A-4 907 763, it is known to fire a 
projectile guided by a cable or an optical fibre, from a mortar or cannon tube. 

[0004] In this case, the projectile is guided in flight by deployable fins which lodge before 
firing in recesses provided for this purpose in the external envelope of said projectile. This 
arrangement implies mounting the fins on the envelope by means of complex articulated 
mechanisms. In addition, the presence of recesses in the external envelope of the projectile 
results in a reduction in the usefiil volume available inside the envelope of the projectile. 

DESCRIPTION OF THE INVENTION 

[0005] The object of the invention is an adapter device designed to allow a projectile such 
as a missile to be launched from a standard launching tube of small diameter, such as a 
mortar or camion tube, without modification to said tube and without Ihe necessity for 
housings or complex articulations for mounting the guide fins on the external envelope of the 
projectile. 
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100061 Accordingtothepresentinvention.thisresultisobtainedbymeansofan 

device designed to be interposed between a projectile, fitted with deployable fins, for 
occupyingafoldedposition.andastandardlaunchingtube.saiddevicebeingcharacteri^^ 

thatitcomprisesaretaining ring for beingmounted on an open end ofthe launching tube, an 

adapter tube for beingplaced around the projectile, such that in their foldedposition the fins 

are lodged inafirstpartofthe adapter tube, andhooking means ofthe adapter tube onthe 

retainingring,inapositionsuchthatthefirstpartoftheadaptertubeislocatedoutsidefl^^ 

launching tube and a second part ofthe adapter tube is received in the launching tube. 

100071 Utilisation ofthe adapter device according to the present invention allows projectile 
fitted with deployable fins to be fired from a standard launching tube whereof the internal 
diameter is slightly greater than the internal diameterofthe body ofthe projectile, without i^ 

being necessary to modify the launching tube. In effect, the retaining ring mounted on the 
launching tube serves to anchor the hooldng means ofthe adapter tube in which the project^^^ 

is placed. Mounting ofthe retaining ring on the launching tube can especially be completed 
by friction, by giving said ring the form ofasplit ring which is clampedby means ofabolt 

interposedbetween its ends. The folded fins ofthe projectile are received in the part front of 
the adapter tube, which acts as guidance for the projectile when launched. 

[00081 According to a preferred embodiment ofthe invention, the first part ofthe adapter 
tube comprises longitudinal guide grooves terminating inside the adapter tube, so as to be 
capable of receiving each ofthe fins ofthe projectile. 
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100091 in .his case, to firs. par. of Wbe ad™n«.geously comprises longiwdinal extendi 
g,«,ves and each of said longimdina. guide grooves is fonned ta fte c«..sponding one of 
said longitudinal external grooves. 

,00101 According «. an adv«.Ugeous realisatton of te inven.ion, tt>e firs. par. otfte «b= 
comprises an ex«mal ring a^acen. «, to second par. of to adapter nrhe and capable of 
being supported agains. an open end of to Uunching nibe. 

(00111 Advanugeously, to hooking means are ton interposed beWeen to reteinmg ring 
and the external riftg of the adapter tube. 

100121 In this case, the hooking means can especially comprise dunking mechanisms. 

[00131 According to an advantageous refinement, the device also comprises mobile 
tntnsportelements includingafront protective cap andabackprotective cap, suitable fo^ 

beingplacedrespectivelyonthe front andbackends ofthe projectile coveredby the adapter 
tube, and a transport sling connecting said protective caps. 

[00141 Prefembly, an open end of the adapter tube, opposite the second part of the latter, is 
provided for placing behind auxiliary propulsion units ofthe projectile. 

[00151 Advantageously, the projectile is a missile guided by an optical fibre. 

100161 tothiscase,theadaptertubegenerallycomprisesaclosedend,oppositethefirstpart 
ofthe latter, and a pulley for returning the optical fibre, mounted inside said closed end. 
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(0017) Finally, the launching tube is »Jvantageously a nwrtar tube. 
BFlEF DESCRIPTION OF TOE DRAWINGS 

lOOWl A prefened emboaiment of the invention will now be de^ribed, by way ot 
mustra,ive.ndno.-linu,ingexan,ple.withrefere„eetofteat.acheddiagramMnwh^^^^ 
Figure 1 isape^pective view showing.p»iec.iIe.obe launched ftontaUunehingtube, an 
^p,e,device.ccotdingtothepresentinven«onbeingin.en>o«dbetwee.fl.ep.ojeetneana 



ai 

the tube; 



Figu«2isaview in longitudinal sectiononalatger scale, showing especially fte fins 
offl«p«jectae.akenupingro„vesp«videdf.rthisp»rposeintheadapte,tube;and 

Figure 3 is a side elevation schematically showing protective caps and the 
ttanspott sling of the projecdle place in its adapter mbe. 

DETAILED DESCRimON OF A PREFERRED EMBODIMENT 

,«,191 b the overall descripdon, the tern. W and "back" are a reference respectively 

,od,eftonta„dthebackoftheproiectileplaeedin««launching«.beby means of the 

adapter device. 

10O2O1 AsismustratedschematicaUyinFigure ,>e invention concerns an adapter device 
lOprovidedtobeinterposedbetweenaprr^ectile 12 suchasamissile^idedby an optical 
are andastandard launching mbcMsuchasamortartube. so astoenableti^projectile .2 

,0 be bunched without tire necessity of modi^ the launehing nrbe. 

,00211 Moreprecisely,.heprojectile 12 con^prises a cylindrical body on which are 
.«icuh.tedfinsl6(figu,e2)s„it->lefo.oceupyinga<bldedpositionillustra.edin Ml lines 
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a„dadep,oyedposi«on(no.sbo™).lna«non*id«ge«bodimen.*o»ni„«.fl^ 
«««a«fourfi.l6.eve„.ys^cedo„*ecuc..fe«n««fO«*odyof«»P«.i=c«.e.Each 

oftf^finsl^isplane^dsto^dinapUnepasstagtough^elongimdinalarisofte 

body of the projectile. 

,00221 ReWve.oi.saxisofarticuMo„18o.tebodyofft=ptojecdle,e.ohfi«16is 
»..d«,befo.dedu,«.efto„.ofthep,ojeo«.el2.such*a.iucdge»™d.o«>.ft»n,when 

*e fins a„ d^.o,«l .bu« .gaim, s»*ce of U« bod, of *e projecnte 

when fte fins 16 are folded. 

,00231 M U also evident fiom Figure 1. the projeetile 12 also comprises ttmmng 
p^„,sio„„ni.sl8(forex.mple.wo)whicl.ioi»o„*eci«>«.ferentia.^r<ioeofU«body 

„fmepro3ecffle.a,*eflcntof««fins 16.hen*elattera«in*efoldedposita. 

,0„41 Asi«dica«dabove,*ep.jee«le 12 is guided by a« optieainb. 20 utilised, in a 
k„o«n manner. .0 ensure fte ttansmission of infonnation be«,een said projectile and a 
e<™,d post (not sho»n). after the projectile has been launched. 

,0«251 TT.opticalfibre20iss,oredona^bbin21placedintheb.ekpar.„fthebodyof 
.heprojeetile .2. ...xitsiromsaidbodyviaaee.^.1 orifice formedonthebaclcfaoeoftite 
latter. The optical fibre 20 thentravelsalongtheintemal wall of titembeUoroutsidethe 
body oftiteproiectile 12, accordingtoatraiectory which willbespeeifiedhereinbelow. 
beforeemer,ingviati,eopenendof.hel.unehingti.bel4tor^omti«comma„dpost 
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100261 The adapter device 10 according to the present invention essentially comprises a 
retainingring22.providedtobefixedontheopenendofthelaunchingtube H.anadapter 
tube 24 designed to be placed around the body of the projectile 12and hooking means 26of 

the adapter tube 24 on the retaining ring 22. 

[00271 Tlie retaining ring 22 is provided to be fixed by clamping on the launching tube 14, 
in the immediate vicinity of its open end. without having to modify or machine said tube, 
ms. the retaming ring 22 can especially beasplit ring whereofthe ends can be jom^^ 
one another byarapid clamping device such asabolt28. Hie effect of theclampingofthe 

bolt 28 is to secure the retaining ring 22 of the end of the launching tube 14 by friction. On its 
external surface theretaimng ring 22 carriesapart of the ho6ldngmeans 26 for immobi^ 

the adapter tube 24 relative to said ring when a ensemble of projectile 12 and adapter tube 24 
is placed on the launching tube 14. In the embodiment show by way of example in the 
figures, said part of the hooking means 26 comprises two dunking mechanisms 30 mounted 
in emplacements diametrically opposite on the surface external of the retaining ring 22 . 

100281 AsshownmFigureMheadaptertube24isatubehavingalengthslightlylessthan 
that of the projectile 12 and whereof the internal diameter is uniform and slightly greater than 
the external diameter of the body of the projectile. Hie end front of the adapter tube 24 is 
open while the back end of said tube is closed by a base 32. 

[00291 'nxerefore,theadaptertube24canbeplacedaroundthebodyoftheprojectile 12, 
such that the front endoftheprojectilenprojectsoveracertain length over the open front 

end of the adapter tube 24. The back end of the projectile 12 is then situated inside the 
adapter tube 24, at a certain distance from the base 32 of said tube. lUe latter distance is 
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deteminedby an extendi rto6H»in«grdpar.ot«»adap«r»b.24,co™ng»«s. 
against the open ftont end of the Uunohing tube 14. 

,0.301 MshowntoFigurel.this«ra.gen«n.e,.blesap«Uey36fo,«turningtheopdcal 
fitae^Otobemountedonthe inner feceoffltebase 32 of the adapter h.be24.0n.ea™gfl.e 
end backofU,e projectile .2, .heop«ca.fibre20.ravelsonthe,e.nmpuney36a„dreh.m.«, 

the open ftont end of the launching Utbe 14, between the adapter tub. 24 and the projectile 
12, to ften be directed to the conraiand post (not shown). 

l«,31, Morep,ecisely.thepartofd«opdcalfibre20«hich,ravelsbetweentheadap.er 
tube 24 andtheprojecdle 12 P.ssesinasleeve(n.. shown) provided for this purpose inside 
«,eadapt«tube.™s sleeve ensu,esn«chanic.land.hennalpro.ec,io.of,he optical fibre 

20 during launch of the projectile 12. 

10O321 Theextemalri.g34Ufi.tedon.nebandwi,hhooldngmeans26offte.dap.ert„be 
24onth.launchingt„bel2.Intheembodimen.show...hisotherpartoffl>ehooldngn,ea„s 

26 comprises two h«>ks 48 located in emplacements diametrically opposite on the sur&ce 
extendi ofsdd external ring 34. TT« dunking mechanisms 30 mounted on dre retaining ring 

22area„angedsoas.obeab,etoen^geinthehooks48whentheadaptermbe24isplaced 

inthelamrchingtnbe 14. The adapteru.be 24 isthenimmobilised relative totbelaunebing 

tube 14. 

100331 -n.eex.emalri.g34issiUutedsubstantiallyin,hecen.reoftheadapter.ube24and 
^,esthela,terin.firstpa,.38.1oca.edinfrontof»idextemalringandasecondpar.40 

located in back of said external ring. 
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[00341 Thefirstpart38oftheadaptertube24c6mpriseslongitudinalguidegr^^^^^ 
(figure 2) whereof each is provided to receive one of the fins 16 of the projectile 12. More 
precisely, each of the longitudh^ guide grooves 42 is formed in a longitudinal external 
groove 44 of the adapter tube 24 and is attached inside said tube over its entire length. In 
addition, the number and the distribution of the grooves 44 around the adapter tube 24 and 
the number and the distribution of the fins 16 around the body of the projectile 12 are 

identical. In the embodiment represented, there are four fins 16 and four grooves 44, evenly 
distributed around the body ofthe projectile 12and around the adapter tube24,respecti^^^^^ 

Each of the longitudinal guide grooves 42 likewise is attached at its front end. su^ 
projectile can be introduced into and withdrawn from the adapter tube 24 via the front of the 

latter. 

Hxe front end of the first part 38 of the adapter tube 24 is reinforced by a segmented 
external ring 46 between the longitudinal external grooves 44. 

[0035] me secondpart40 of the adapter tube 24. situated at the back of the external ring 
34, has a uniform external diameter, slightly less than the imier diameter of the launching 
tube 14 from whichtheprojectilemustbefired: Accordingly. thesecondpart40ofthe 

adapter tube 24 can be introduced via the open front end of the launching tube 14, after the 
retaining ring 22 has been mounted on the launching tube 14. 

[00361 Becauseofthearrangementwhichhasjustbeendescribedinreference to Figures 1 
and2.itispossibletolaunchaprojectile 12 guided by optical fibre 20 and fitted with 
external fins 16 which can fold but not extended inside the body of the projectile, from a 
launching tube 14 not provided to this end. without any modification to said tube. 
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100371 niis result is made possible due to the utilisation of an adapter tube 24 serving as 
interface between the projectile 12 and the launching tube 24 and due to assembly of a 
retaining ring 22 on the launching tube 14. the adapter tube 24 easily able to be fixed to the 
retaining ring 22 by the hooking means 26. 

[00381 The grooves 44 formed on the part front of the adapter tube 24 are utilised to ensure 
the guidance of the folded fins 16 of the projectile 12, during its launch. The trimming 
propulsion units 18 are then placedbefore the segmented external ring 46 which delimits the 
front end of the part front of the adapter tube 24. Hie jets emitted by these propulsion units 
1 8 then rest on said ring 46 during firing. 

[00391 As illustrated in Figure 3, the ensemble formed by the projectUe 12 and by the 
adapter device 10 is provided to be easily transported to the launch site, where the launching 
tube 14 is located. - 

[00401 For this purpose, the adapter device 10 fiirther comprises a front protective cap 48. 
provided to be placed on the end front of the projectile 12. a protective cap back 50. provided 
to be placed on the back end of the adapter tube 24. closed by the base 32. and a transport 
sling 52, which comiects the protective front 48 and back caps 50. The caps 48 and 50 form 
with the sling 52 mobile fransport elements of the ensemble made up by the projectile 12 and 
its adapter tube 24. These mobile transport elements are discarded on arrival at the launch 



site. 
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CLARIS 

1, device (10) designed «, be interposed beWeen a projectile (12), fitted with 

deployable fins (16), s^t^le for occupying . folded position, and a launching mbe (14). said 
device being characterised in that it conrprises a retaining ring (22) suited to being mounted 
„„ an open end of .he launching tube (14), an adapter »be (24) suit^ to being placed around 
,he projectile (12), such drat the fins (16) in flte folded position are lodged in a firs. par. (38) 
„fU.adap«»be(24),a„dho„kingmeans(26)of*eadap.ern.be(24)on*ere»faingring 

(22), in a position such d«, ti.e firs. par. (38) of *e adapter tube (24) is situated outside fte 
launching «be (14) and that a second pan (40) of d« adapter hrbe (24) is received h, to 
launching tube (14). 

2 He adapter device (10) as claimed in Qaim 1. wherein .he first part (38) of *e 
adapter mbe (24) comprises des longiBdiMl guide grooves (42) terminating inside to 
adapter tube (24), so as te be able » receive each of to fins (16) of to projectile (12). 

3. The adapter device (10) as claimed m Claim 2, wheteto to first par. (38) of to 
adapter tube (24) comprises longibKlinal externa, grooves (44) and each of said longimdinai 
guide grooves (42) is fonned in to corresponding one of said longiMinal external grooves 
(44). 

4. nre adapter device (10) as claimed in any one of to preoedtag claims, wherein to 
first par. (38) of to adap^r tub. (24) comprises an external ring (34) adjacen. to to second 
par. (40) of to adapter u,be (24) and capable of being supported agains. an open end of to 
launching tube (14). 
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5. The adapter device (10) as claimed in Claim 4. wherein the hooking means (26) are 
interposedbetween the retaining ring (22)and the external ring (34) ofthe adapter tute 

6. The adapter device (10) as claimed in Claim 5, wherein the hooking means (26) 
comprise dunking mechanisms (30). 

7. The adapter device (10) as claimed in any one of the preceding claims, wherein said 
device forther comprises mobile transport elements including a protective cap front (48) and 
a protective cap back (50), to be placed respectively on the front and back ends of the 
projectile (12) covered by the adapter tube (24), and a transport sling (52) connecting said 
protective caps (48, 50). 

8. The adapter device (10) as claimed in any one of the preceding claims, wherein an 
open end of the adapter tube (24). opposite the second part (40) of the latter, is provided to be 
placed behind auxiliary propulsion units (18) of the projectile (12). 

9. The adapter device (10) as claimed in any one of the preceding claims, wherein the 
projectile (12) is a missile guided by optical fibre (20). 

10. THe adapter device (10) as claimed in Claim 9, wherein the adapter tube (24) 
comprises an end closed by a base (32). opposite the first part (38) of the latter, and a pulley 
(36) for returning the optical fibre (20), mounted inside said base (32). 

11. The adapter device (10) as claimed in any one of the preceding claims, wherein the 
launching tube (14) is a mortar tube. 
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ABSTRACT 

An adapter device (10) is used in order to allow a projectile (12), such as missile, to 
be launched from a standard launching tube (14), without having to modify the latter. This 
device comprises an adapter tube (24) in which the projectile (12) is placed, a retaining ring 
(22) which is mounted on the end of the launching tube (14) and a hooking system (26) for 
securing the adapter tube (24) to the launching tube. The adapter tube (24) has a front portion 
(38) provided with grooves for guiding the folded fins of the projectile (12) and a rear portion 
provided with a bottom onto which is fixed a pulley (36) for returning an optical fibre (20) 
used for guiding the projectile (12). 



FigJ, 
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